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ABSTRACT

Objectives: To analyze the overall trends in cancer
incidence and mortality in Saudi Arabia between

1990 and 2016.

Methods: Data were retrieved through a Global
Burden of Disease (GBD, 2016) database (Viz Hub)
that is developed by the Institute for Health Metrics
and Evaluation at the University of Washington.

Results: The incidence of cancer increased around
26-fold for thyroid cancer; approximately 10-fold
in breast, colon, bladder and uterine cancers; 8-fold
for prostate cancer; 5-fold for renal cancer; 4-fold
for pancreatic and ovarian cancer; 3.5-fold for
lung cancer; 3-fold for liver cancer, and 2 folds for
lymphoma, leukemia and gastric cancer. There was
also an increase in the percentage of mortality due to
cancer during this period. However, we noticed that
the percentage of deaths due to cancer decreased after
70 years of age in Saudi Arabia population.

Conclusion: The increases in the incidence of different
types of cancer in the past decade could be due to the
revolutionary change in socioeconomic status that has
occurred in Saudi Arabia; therefore, a national plan
should be established for cancer prevention, screening
and therapy. Concerning mortality, the decrease in
its percentage among elderly people could be due to
biological factors that should be investigated in the
future.
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here has been a remarkable development in the

socioeconomic status in Saudi Arabia in the
past 40 years. This development has encouraged the
government to establish a plan for improving the
medical care of its citizens. During this societal growth
and change, people’s lifestyles have also been modified,
including changes in the prominence of factors such
as sedative lifestyles, processed food consumption, and
other behaviours.! These lifestyle modifications are
believed to be responsible for increases in the incidence
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of many diseases, such as cancer.” In Saudi Arabia, the
age standard rate of cancer incidence in 2004 was 57.2
per 100 000.° In a country such as Saudi Arabia, where
more than half of the population is younger than 29
years old,* more effort should be dedicated to revealing
the incidence and mortality of cancer in society in order
to implement a management, screening, and prevention
strategy in the country. This would ultimately help in
understanding cancer trends, which could help in
efforts to manage the incidence and mortality of cancer
in the future. For this purpose, we used Global Burden
of Disease (GBD 2016) data’ to assess the trends in the
incidence and mortality of different cancer types in
Saudi Arabia between 1990 and 2016.

Methods. Data were retrieved through a GBD
compare database (Viz Hub) that was available online
and developed by the Institute for Health Metrics
and Evaluation at the University of Washington.’
The database was created based on the previous GBD
studies.” Global Burden of Disease compare data were
gathered from vital statistics including the World Health
Organization mortality database, the United Nations
demographic earbook, individual publications from
national ministries of health, and other sources. We
searched for the incidence and the mortality of cancer
record of Saudi Arabia in the period between 1990
to 2016 in GBD compare database. We included all
Saudis that were recorded in the database for mortality
and incidence of cancer in this period. In retrospective,
we searched for the incidence of 21 types of cancer in
both genders in the following order: leukemia; multiple
myeloma; lymphoma; thyroid cancer; brain and nervous
system cancers; bladder cancer; kidney cancer; prostate
cancer; ovarian cancer; uterine cancer; cervical cancer;
breast cancer; tracheal, bronchus and lung cancer;
pancreatic cancer; gallbladder and biliary tract cancers;
liver cancer; colon and rectum cancers; stomach cancer;
esophageal cancer; nasopharyngeal cancer; and lip and
oral cavity cancers in the period between 1990 to 2016.
We also searched for the mortality rates due to these
21 cancer types in this time period. The percentage of
deaths due to cancer was calculated, and the population
was divided into 5 groups as follows: 0-14 years, 15-49
years, 50-69 years, 70-89 years and above 90 years.
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Statistical analysis. 'The statistical analysis and
figures were carried out using Prism 7 (GraphPad) for
Mac version.

Results. The incidence of cancer has increased in
recent years in Saudi Arabia. The trend in the incidence
of different cancer types in each year from 1990 to
2016 in Saudi Arabia was analyzed. We looked at 21
types of cancer, namely, leukemia, multiple myeloma,
lymphoma, thyroid cancer, brain cancer, bladder cancer,
kidney cancer, prostate cancer, ovarian cancer, uterine
cancer, cervical cancer, breast cancer, lung cancer,
pancreatic cancer, gallbladder cancer, liver cancer,
colorectal cancer, stomach cancer, oesophageal cancer,
nasopharyngeal cancer, and lip and oral cavity cancers,
as shown in Figure 1.

Thyroid cancer showed a dramatic increase in new
cases, from 71 in 1990 to 1900 in 2016, a 26-fold
increase. The incidence of breast cancer was 350 cases
in 1990, and it increased to 3400 cases in 2016, a
10-fold increase. Colorectal cancer also showed a high
incidence rate between 1990 and 2016, increasing from
300 to 2400 cases, respectively and a 10-fold increase in
new cases. In addition, the incidence of bladder cancer
was 120 in 1990 and increased 10-fold to 850 cases in
2016. Prostate cancer also showed a high incidence rate,
increasing from 150 to 1300 cases between 1990 and
2016, an 8-fold increase in incidence. Kidney cancer
increased from 120 to 650 cases, a 5-fold increase.
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Pancreatic cancer showed an increase in incidence from
170 to 700 cases, a 4-fold increase. For lung cancer,
there was a rise in incidence between 1990 and 2016
from 350 to 1200 cases, a 3.5-fold increase. For liver
cancer, there was an increase in the incidence between
these years from 500 to 1400 cases, an approximately
3-fold increase. For lymphoma and nervous system
cancers, there was an increase in incidence from
approximately 300 to 1000 cases between 1990 and
2016, respectively, a 3-fold increase. Leukemia showed
a moderate elevation in incidence from 500 to 1000
cases in 1990 and 2016, respectively, only a 2-fold
increase. The remaining cancers showed different trends
in the incidence in 1990 and 2016, such as stomach
cancer, 260 to 550 cases; ovarian cancer, 100 to 400
cases; uterine cancer, 44 to 450 cases; lip and oral cavity
cancers, 100 to 300 cases; and multiple myeloma, 40 to
270 cases, respectively, as shown in Figure 1.

The number of deaths due to cancer has increased in
recent years in Saudi Arabia. The percentage of deaths
due to cancer increased steadily between 1990 and 2016.
In 1990, the total percentage of deaths due to cancer
was approximately 5%, and the number increased and
reached 12% in 2016, as shown in Figure 2.

To study the percentages of death due to cancer in
different age groups, the population was categorized into
7 groups: 0-14 years, 15-49 years, 50-69 years, 70-89
years and above 90 years, as shown in Figure 3. In the
0-14 years group, the percentage of death due to cancer

1000+

New cases

Figure 1 - The incidence of different cancer types that increased to A) >1000 new cases by 2016 and B) <1000 cases by 2016.
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Figure 2 - The percentage of deaths due to cancer between 1990 and
2016.

was approximately 5%. In the 15-49 years group, the
percentage of death due to cancer was approximately
10%. An increase was noticed in the percentage of
death in the next group, 50-69 years, to 19%. However,
a reduction in the percentages of death in the following
groups, those 70-89 and above 90 years, to 14% and
70%, respectively, was observed, as shown in Figure 3.

Discussion. There was a remarkable increase in the
incidence and mortality of cancer in Saudi Arabia during
the period between 1990 and 2016. The increase in the
total population from 16 million to 30 million from
1990 to 2016 © does not justify this increase. However,
there are some probable reasons behind the rise in the
number of deaths. Factors such as the consumption of
calories have shown to be linked with cancer incidence.”
In Saudi Arabia, there was an increase in caloric intake
from 2850 Kcal/person/day in the period between
1990 and 1992 to 3120 Kcal/person/day in the period
between 2006 and 2008." This increase in caloric intake
could have a role in the spreading of many diseases,
such as cancer.’

Breast cancer showed a sharp increase during this
period of time. Breast cancer screening has been shown
to be a very effective approach to early diagnosis of
breast cancer.® In addition, screening of the high-risk
population has a role in reducing breast cancer
incidence.” A study conducted in 2013 in Saudi Arabia
investigated the awareness of breast cancer among
women, including factors such as self-clinical exams and
mammography.'” Roughly 89% of the participants had
not had a clinical exam for breast cancer in the past year,
and 92% had never undergone a mammogram.'' This
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Figure 3 - The percentages of death due to cancer in different age groups:
0-14 years, 15-49 years, 50-69 years, 70-89 years and above 90

years.

underscores the increase in deaths due to breast cancer
in Saudi Arabia, compared to, for example, that in the
United States, where breast cancer screening awareness
has been thoroughly established.'?

The data also revealed a remarkable rise in the
incidence of colorectal cancer in the past 26 years. The
incidence of colorectal cancer varies globally. In Europe,
its incidence is constant, while it is declining in the
United States.'?

The results showed that the incidence of thyroid
cancer had the greatest increase between 1990 and
2016 in Saudi Arabia. The exact etiological factors of
thyroid cancer have not been discovered. Worldwide,
the incidence of thyroid cancer has increased without
any differences in the mortality rate.' Therefore, more
investigations should be conducted to reveal the risk
factors of thyroid cancer in Saudi Arabia.

Liver cancer and pancreatic cancer also showed
increases in the incidence and mortality rate in the
period between 1990 and 2016. The main risk factor of
developing liver cancer is chronic infection with hepatitis
B & C. However, in Saudi Arabia, an attempt to control
hepatitis infection resulted in the eradication of cases.”
The second main risk factors are obesity and insulin
resistance; a study in 2007 showed that 33% of the Saudi
population was obese,'® and the number has increased
since that time, which could explain the increase in liver
cancer incidence. Concerning pancreatic cancer, long-
standing diabetes is among the factors that play a role
in its development."” Prostate cancer also showed a very
high incidence and mortality in Saudi Arabia. Despite
the widespread use of prostate-specific antigen (PSA)
as a screening test for its early detection, its incidence
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is still high.'® There are several studies that explain the
usefulness and limitations of PSA that should be taken
into account when screening for prostate cancer.

Data have shown that the percentage of people
dying from cancer decreased after 70 years. After these
ages, deaths in the Saudi population were due to other
factors. There is no clear reason behind this reduction in
the percentage of deaths at older ages; however, several
reasons could play a role. For example, people who live
to an old age could have good immune systems that
eradicate the growth of cancer cells, in addition, this
population may have a more effective DNA repair
mechanism that prevents normal cell transformation."”
Therefore, more studies should be performed to study
the biology of elderly people in Saudi Arabia and to
compare them with middle-aged people in order to
elucidate the possible preventive mechanisms among
elderly people.

The limitations of this study are its retrospective
nature and inability to determine if there are regional
variations of the incidence and mortality due cancer in
Saudi Arabia.

In conclusion, the results showed an increase in the
incidence and mortality of cancer in the past 27 years.
However, some cancer types were more prevalent than
others. Therefore, these data can be exploited to study
the actual trends of cancers in Saudi Arabia in order
to implement a national strategy for cancer prevention,
screening and therapy.
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